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Introduction (Morgan Mosiniak)

This paper will explore the detailed evaluation of current, existing research into the
electric vehicle market segment in the United States, in addition to the exploration of a viable
service possibility. Through extensive research into the electric vehicle market, there has been
evidence to suggest that this market is on the rise and is a viable industry to study further and
eventually enter into as a company, capitalizing on the market trends. This paper will introduce
the electric vehicle market segment as well as correlating market trends in the industry. There
will be an analysis of the history of the electric vehicle market, the present condition of the
segment, and where it is predicted to go from here. In addition, it will explore the financial
viability of entering the market.

Current barriers in the market as well as potential barriers that could be seen in the future
will be discussed and analyzed as well. There will also be information surrounding correlating
investors and outside markets that could have an impact on this segment. Additionally, there will
be a discussion about the technology involved in these vehicles, more specifically diving further
into the batteries used to power the vehicle and the various charging methods. There will also be
an exploration of the international markets involving electric vehicles and how The United States
can model their efforts after these outside markets or learn from any potential problems they
have encountered in this industry as well.

After diving into the past, present, and future of the electric vehicle market segment, this
paper will explore the emerging segments involved with this industry. More specifically, there
will be discussion on the personal and commercial charging stations, potential barriers involved
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with both methods, and the implementation of solutions and further research that can be done to
alleviate these potential problems that could arise. This discussion will also include an analysis
of the consumption of gasoline in traditional vehicles and converting those numbers into
equivalent electric quantity in relation to the electric vehicle market and how that impacts this
segment overall. Pricing and peak time are also important factors discussed in the analysis of this
segment and should be considered when looking further into the electric vehicle market.

Lastly, there will be an analysis of the findings presented in this paper. There will be a
summary of the main points discussed, a reiteration of the potential barriers involved in the
electric vehicle market segment, and recommendations to Goodyear on the potential to proceed
with this market segment and the main financial focus to capitalize on the research findings.

As a result of the presented secondary research, we wish to explore the idea of the
financial benefit that can be achieved from partnering with businesses to create better access to
charging stations and making charging stations more convenient for electric vehicle owners. This
business decision will be carefully evaluated throughout the secondary research findings and will
later be explored more in depth with the primary research that will be conducted. This paper will
provide insights on the electric vehicle segment and will show the advantages and disadvantages
associated with entering this market as well.

History and Overview of the Electric Vehicle Market – Jared Kvaka

In order to begin to gain an understanding of the electric vehicle market it is very
important to first gain an understanding of the history of the electric vehicle. Many people may
think that electric vehicles are a relatively new technology that has started to emerge for the past
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couple years, however this is quite far from the case. The electric vehicle technology first began
being discovered in the early 1800s and according to the department of energy’s Rebecca
Matulka “the first successful electric car made its debut around 1890” (Matulka). This shows that
the first electric car was produced years before even the first Model T was made by Henry Ford.
However, it was the introduction of the Model T that first caused the popularity of the electric
vehicle to decline due to its relative ease of use at the time and lower overall costs. Another
reason that electric vehicles took a downturn in popularity and overall production/research and
development for the next couple decades was issues revolving around charging as the electrical
grid was extremely different than it is today. The next big developments in the market didn’t
come until the mid-twentieth century. This was a result of the 1973 Arab Oil Embargo, which
caused oil prices to soar and in response “Congress took note and passed the Electric and Hybrid
Vehicle Research, Development, and Demonstration Act of 1976, authorizing the Energy
Department to support research and development in electric and hybrid vehicles.” (Matulka).
From this point on electric vehicles, while not largely popular, did have a lot of research and
testing done over the next couple of decades to try and find a feasible and consumer friendly way
to have electric vehicles to help avoid the use of fossil fuels and promote sustainable technology.
The two events that helped create the interest and buzz of electric vehicle today were the release
of the Toyota Prius, the first mass produced hybrid electric vehicle, in 1997 and Tesla Motors
announcing they would release an electric sports car capable of going over 200 miles back in
2006. These events, along with a growing movement towards going green and the pursuit of
practical renewable energy, then prompted the U.S. government to begin investing heavily into
the infrastructure needed to support these electric vehicles. This can be seen from the Recovery
Act in which “the Energy Department invested more than $115 million to help build a nation-

ELECTRIC VEHICLE INDUSTRY

5

wide charging infrastructure, installing more than 18,000 residential, commercial and public
chargers across the country” (Matulka). Along with the support for the infrastructure, new
advances in the lithium-ion batteries, the main battery used in today’s electric vehicle, has helped
reduce battery costs by up to 50% while also increasing the batteries performance. These two
factors combined have made it much more affordable for consumers to afford electric vehicles.
Today, almost every major auto manufacturer has electric vehicle options from the Tesla Model
3, to the Chevy Volt, to the Nissan Leaf, etc.

To get a better understanding of the direction the market is heading toward it is helpful to
look at the company that largely pioneered the electric vehicle movement today, Tesla, Inc. Tesla
was founded in 2003 by PayPal founder Elon Musk. The company however did not produce an
electric car until the Roadster 2008. After the Roadster, the company has since designed and
produced three other electric vehicle options, the Model S, Model X, and Model 3. The rise of
the popularity of the electric vehicle can be seen from Tesla’s financial statements which show
the company’s revenue grow from $3,198,356 in 2014 up to $21,461,268 in 2018 (Mergent,
Inc.). This shows an average annual growth in revenue of 62.5%. While Tesla has seen growth in
revenue over this 5-year span it has also failed to yield any net income over this period, reporting
a net loss of $976,091 (Mergent, Inc.). Another important factor to consider is that Tesla does not
benefit much from more lucrative foreign markets for the electric vehicle as “US customers
generate about 70% of Tesla’s sales” (Mergent, Inc.). Even with the popularity and desire for
electric vehicles on the rise there are still several factors restricting the market currently.

While electric vehicles present an opportunity for consumers to have transportation, the
current technology with electric vehicles and the current infrastructure for electric vehicles
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present the largest problems for the market going forward. Despite the efforts of the U.S.
government to help support the infrastructure for electric vehicles, there is still not enough to
fully support the U.S. market. As seen above there are about 18,000 charging stations in the U.S.
for electric vehicles, but this is not anywhere close to be able to support a full transition to
electric vehicles. This can be seen by comparing the number of charging stations available to the
number of gas stations in the U.S. According the Bureau of Labor Statistics at the end of 2018
there were 107,318 privately owned gas stations in the U.S. The amount of charging stations
available is equivalent to 16.77% of the amount of gas stations that there are. The next barrier
that the market is facing is the technology of the batteries. The main two technological barriers
are the time it takes to charge an electric vehicle and the capacity of the battery, or how far the
car can drive before being recharged. The amount of time it takes to charge a battery can vary
greatly from car to car and also the type of charging socket used “To recharge a completely
empty car battery from an ordinary 120-volt socket, the Chevy Volt plug-in hybrid would need
ten hours and the Nissan Leaf EV would need twenty hours. Using a faster 240-volt outlet and a
charging station, the Volt recharges in about four hours and the Leaf in eight hours.” (Why
Batteries Are Not the Future, 2016). Until the barriers of charging times and locations where
charging is available can be mitigated, electric vehicles will still struggle to gain a firm foothold
in the automotive industry. To see the effects that more infrastructure for electric vehicles can
have in the market it is helpful to look at how other countries have dedicated resources to the
industry.

When trying to look into the future and estimate the potential growth of a market it is
useful to take how the market was handled and supported in different countries to get an idea of
what can help the market succeed or cause the market to decline. One country that has a strong
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electric vehicle market is China. China is an interesting country to look at in terms of the electric
vehicle market since they have high overall electric vehicle sales but still an overall low market
penetration. The amount of sales volume can be noted in an article by McKinsey article
“Approximately 375,000 electric vehicles (EVs) were manufactured by Chinese OEMs in 2016-an impressive 43 percent of EV production worldwide” (Hertzke, Müller, Schenk, 2017). This
shows that they have high sales, but it is discussed later about how these high sale numbers don’t
necessarily mean high market penetration “Chinese EV penetration in its light-vehicle market
was 1.4 percent in 2016” (Hertzke, Müller, Schenk, 2017). For reference, according to the
Journal of Cleaner Production, Norway had roughly 22.4%, Japan had 0.5%, and the U.S. had
about 5.2% electric vehicle market penetration in 2015. (Kiani, 2017) Even though the Chinese
market penetration is not as high as other countries, the outlook for the future of the electric
vehicle market is very bright. This is largely due to two main factors, government assisted
programs and a very high number of manufacturers which creates many options for the
consumer. The Chinese government has many programs to incentivize their consumers to buy
electric vehicles since they have some issues with pollution and air quality. This can be seen
when, “In 2016, the country expanded its EV-charging infrastructure to a total of 107,000 public
charging outlets--an increase of 118 percent over 2015” (Hertzke, Müller, Schenk, 2017). Along
with the increased support for the infrastructure of electric vehicles the Chinese government also
offers many subsidies that help lower the cost of the vehicle, by about 23%. Along with help
from the government, consumers are also becoming more likely to purchase electric vehicles in
China because they have many electric options. In 2016 about 25 new electric vehicle models
were released in China, bringing the total number of different electric vehicles to be about 75
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models, one of the largest selections in the world. All these factors show why the electric vehicle
market has begun to thrive in the world’s largest market from a country perspective.

Another country that can be examined is the United Arab Emirates. The reason why this
market can be useful to examine is because it does not currently have a very strong electric
vehicle presence, and yet there is still a widely untapped market that needs some support to begin
to grow and thrive. Firstly, there is a current need for electric vehicles in the United Arab
Emirates because, according to the Journal of Cleaner production, the transport sector alone
accounts as the second highest pollutant by industry for the country. It is important to realize
however that there are currently many factors in this environment that are going against electric
vehicles. One of these barriers is the overall low cost of oil and history of fossil fuel use in the
country as fuel is one of their most profitable exports. Another barrier affecting the electric
vehicle industry in this country is a combination of lack of awareness from the consumer mixed
with little help from the government to support initiatives to help build an adequate infrastructure
for electric vehicles. If plans were to be put in place to help the growth of the electric vehicle
market in the United Arab Emirates, it would certainly have a large impact however it will take
the consumers, producers, and governments support to get going. Now that there is an
understanding of the current electric vehicle market, both inside of the United States and outside,
it is also necessary to look into the potential future of the market to be able to plan and make
strategies on how to best operate within the market.
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Future Direction of Electric Vehicle Industry (Hayley Macko)

The electric vehicle market continues to shift in direction, much like it has for the past
couple decades, since inception. A transition starting from the invention of the idea of electric
vehicles to where the market is expected to grow at the present day can be credited, enormously,
to a shift in relating markets, a change in consumer values, and the advancement in technology.
As technology continues to have a growth rate that has consistently accelerated over the last ten
years, a direct correlation can be accredited to the increase in the industry of electric vehicles.
The future of the electric vehicle market is heavily dependent on the impact of correlating
investors and outside markets the improvement of the battery of the vehicle, and the innovation
of charging methods.

Correlating Market Trends

The United States hybrid and electric vehicle market is expected to increase to $40,955.7
million by the year 2023, visually represented in Appendix A. This trend is predicted from an
average growth of 11% from 2020 to 2023 precedent by past industry growth and analysis of
future impacts in the market (MarketLine Industry Profile, 2019). Currently, the market offers a
limited amount of options for consumers in the electric vehicle market with a lack of charging
infrastructure in the United States. Consumers look at the electric vehicle as a luxury purchase
and not a cost saving option in the vehicle industry, according to their confidence correlating to
their disposable income (MarketLine Industry Profile, 2019). As oil prices, and therefore
gasoline prices, increase, and the price of the electric vehicle decreases the electric vehicle is
expected to shift from a luxury good, to being viewed as a cost-conscious purchase (MarketLine
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Industry Profile, 2019). The higher gasoline prices are predicted to persuade consumers to adapt
to alternative resources, such as the use of electric vehicles, instead of the use of gasoline fuel.

Other environmental and economic factors will play a major role in the migration of
consumers switching from traditional-powered vehicles to electric-powered vehicles. For
instance, there is a major shift in environmental regulations and expectations taking place from a
government stance, across the world. The knowledge of human impact on the atmosphere and
how detrimental certain acts can be have led to governments across the globe incentivizing and
motivating change on how not only companies are operating, but how day-to-day transportation
is done. Electric vehicles can reduce harmful emissions that are produced by traditionally fueled
vehicles and diversify energy resources (Zhang, 2018). Traditional cars use gasoline as the fuel.
Gasoline is a fuel that is made from crude oil and other petroleum liquids and based on the
specific grade of gasoline greenhouse gas emitted varies (DiPeso, 2009). Gasoline accounts for
nearly half of all the petroleum products used in America, amassing a large amount of
greenhouse gasses into the atmosphere (DiPeso, 2009). There are now several more alternative
energy sources to gasoline. The two main alternatives on the market today are ethanol, sourced
from corn kernels and is restricted by the limited volume able to be produced, and electricity
which generates the energy from an electric power plant that utilizes nuclear power rather than
fossil fuels (DiPeso, 2009). As more research is done into the effects of greenhouse gasses on
the quality of life and the future of the environment, both the Chinese government and the United
States have begun to put policies into place that limit the amount of emissions that harm the
environment, to reach the goal set by the Paris Agreement to limit the global temperature to 2
degrees Celsius (Zhang, 2018). In correlation with these policies, the Chinese market of electric
vehicles has skyrocketed to surpass all other countries. As a result of the trend of the Chinese
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market and the direction of the government, consideration of the vehicle market and the amount
of damage it is having on the environment can correlate directly to the market.

With similar factors impacting the United States, a similar introduction of policies and
tax incentives have already begun. Code section 30D(a) from the internal revenue code allows
taxpayers who purchased a vehicle after 2010 with at least four wheels and weight under 14,000
pounds that draws from a battery of at least 4 kilowatt hours and is recharged from an external
source to take between a $2,500 and $7,500 tax credit (I.R.C. §30D(a)). However, it is important
to note that the credit will be phased out when at least 200,000 qualifying vehicles have been
sold in The United States for sales after December 31, 2009 (I.R.C. §30D(a)). Even with the
credit being phased out, the intended result of the movement is to encourage and motivate the
consumer basis to shifting into a more environmentally conscious mindset, and with the
government encouraging the use of alternative fuel, the electric vehicle market is expected to
grow.

A major impact on the future of the electric vehicle market is the consumers’ outlook and
view of the electric vehicle. The reality of the current market and consumers’ perception of the
market can be dissimilar. At the University of Szeged in Hungary, a country with very similar
demographics compared to the United States in the electric vehicle market, the faculty of
engineering conducted a survey to determine the true perception of the electric vehicle market
(Farkas, 2018). One survey conducted with 311 people with a 1.4 to 1 ratio of men to women,
respectively, inquired the most well-known electric vehicle car brands (Farkas, 2018). Not
surprisingly, Tesla ranked at number one with 34%, followed by Japanese brands Nissan and
Toyota at 20% and 17% respectively (Farkas, 2018). This illustrates that consumers have a good
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idea of the big players who are in the electric vehicle market, but perhaps not the advances and
development that they industry is facing. A common perspective is that electric vehicles are not
able to compare functionally to a traditional vehicle that relies on gasoline. This perception is
becoming less of a reality with the advancement of technology.

With the development of technology introducing new players into the electric vehicle
market, consumers can become even more distant from having a true comprehension of what an
electric vehicle currently has to offer, and what is on the horizon. For example, Dyson
announced that they were entering the electric vehicle market and are expecting to produce an
electric vehicle by the year 2020 (Bomey). Dyson, currently known for their vacuums, would be
entering a completely new segment, diverting significantly from their standard industry.
However, the current market position of the electric vehicle market is concentrated with a small
number of large firms with high profit margins (MarketLine Industry Profile, 2019). The rivalry
in the market is strong making entrance into the market difficult. The future of the electric
vehicle market will be strongly impacted by the growth of the suppliers and their resources.

Technology

The development of the battery of the electric vehicle is a prominent factor when looking
into an electric vehicle. A battery that is reliable, efficient, powerful, and long-lasting enough to
support the needs of consumers is a top priority when deciding whether to purchase an electric
vehicle. According to a study performed by several faculty members from various university
departments of electrical and electronic engineering comprised of scholars from Khulna
University and The University of Johannesburg, lithium-ion batteries are currently holding their
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place in the market as the top and most efficient battery (Un-Noor, 2017). While the lithium
battery may not be the most advanced technology to be discovered, it’s effectiveness is shown
through its placement in the top-selling electric vehicles, for example the Nissan Leaf, and Tesla
Model S both use the lithium-ion battery (Un-Noor, 2017). However, there are some drawbacks
to using this method of energy.

There are numerous factors to look at when considering the manufacturing of a battery to
operate the electric vehicle including cost, volume energy density, gravimetric energy density,
the rate of self-discharge, design features, among others. The current most popular battery, the
lithium battery has many of these advantages over its competitors. It consistently has the most
volumetric energy density, the highest rate of self-discharge, and a quality range of operating
temperatures (Un-Noor, 2017). Engineers in the electric vehicle space are consistently seeking
the next energy source that will surpass the lithium-ion battery and have successfully discovered
multiple. However, because of the high costs associated with manufacturing this new
technology, it has never been implanted into the market. Due to this, the lithium-ion battery is
predicted to continue to dominate the market for several years to come, however, with a further
investment in research and development, the implementation of a better battery is realistic and
has the ability to greatly impact the near future of electric vehicles (Un-Noor, 2017). With the
improvement in battery technology, the electric vehicle market can be expected to continue to
expand. The development of a battery that is not only cost effective but reliable is extremely
attractive to consumers as the majority would depend on the vehicle as their sole means of
transportation and will require it to perform to high standards.
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The quality of an electric vehicle is greatly reliant on the type of battery used in the
manufacturing process, and as a result the other major factor is how the consumer charges that
battery. Currently there are two methods in place to charge a vehicle, including a DC system or
an AC system (Un-Noor, 2017). An AC charging system provides an AC supply of energy that
is then converted into a DC supply to charge the battery. This method requires an AC-DC
converter and the standards for which are set by The Society of Automotive Engineers (UnNoor, 2017). The second type of charger in the DC system. This system is permanently
connected to an Electric Vehicle Service Equipment that houses the charger and allows it to be
mounted to a garage wall or charging station, that automatically adjusts for the different battery
packs (Un-Noor). These two systems have their drawbacks. They are very limited in the United
States which makes it inconvenient for a driver to travel long distances, as they will not know if
there is a place to charge their vehicle along the way. As a result of the limitations there are
many areas being explored.

One technological advancement for charging batteries of electric vehicles is the concept
of wireless charging. This method would allow for convenience by charging the battery without
wires or cables (Un-Noor, 2017). This technology has not yet advanced to where it would need
to be in order to emit enough power to be suitable for the size and power of an electric vehicle
battery, but this development is not far behind. The impact of a wireless charger would greatly
improve the desire for consumers to purchase an electric vehicle as it would add an element of
convenience when considering the logistics of recharging the battery. Another avenue that has
been studied is harnessing the energy created from the heat of rubber tires using thermopiezoelectric material. Goodyear has even successfully created a tire with these capabilities but
have yet to meet the quality needed to implement them into production (Un-Noor, 2017).
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Overall there is the possibility for scientists to develop another alternative method of energy that
could make gasoline or electric powered vehicles obsolete. New technology could eliminate the
need to even stop and charge a vehicle, charging it as it is driven. However, based on the
amount of money that is being put into research and development in this field, the likelihood of
that becoming a reality in the next couple decades is very miniscule. The continued research and
development into the technology concerning the electric vehicle market leads to the support that
the industry will continue to grow in the future.

The electric vehicle market has the potential to make an enormous impact in the
transportation industry in the United States in the next decade. The environmental and economic
needs of the consumer pursue research into the electric vehicle industry. Technology continues
to develop in the market as research and development is conducted to source vehicles with a new
method of energy. The future of the electric vehicle market is directly correlated to the
improvement of the battery of the vehicle, the innovation of charging methods and the impact of
correlating investors and outside markets.

Emerging Segments (Tristan)

Of the segments believed to emerge in correspondence with the rise in electric vehicles,
charging, and the use of charging stations are arguably the most important aspect. Not only do
electric vehicles rely on the use of charging stations, be it personal or commercial, but as the
number of electric vehicles increases so too will the demand for charging stations. It is not
enough, however, to simply increase the amount of charging station available, as safeguards for
power grid surges and drops need to be created as well. Ideally, the optimal charging strategy
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will be enough to create growth in both its own market as well as the market for electric vehicles
by making the process easier, while simultaneously safeguarding the current electricity
infrastructure from adverse reactions. Additional concerns to be balanced are the price
effectiveness for both consumers and providers, the capacity of electric vehicle batteries, and the
losses due to thermodynamic properties associated with charging coils.

Currently, a vast variety of experimentation is being done with electric vehicle charging
as it relates to overcoming the biggest barrier of electric vehicle adoption; inefficiency in
charging. While this is by no means the only problem facing those thinking of switching to
electric vehicles, in case studies it has been seen to be one of the only statistically significant
variables in explaining willingness to convert to electric vehicles by those surveyed (Lukuman &
Haobin, 2018, pg. 32). The studies currently being conducted range from construction of various
plug-in terminals around cities in Singapore to experimentation with vehicle-to-grid technology
by the Air Force in California, which enables vehicles to charge while driving. Of the two
options currently available for charging electric vehicles, it is our belief that combining the grid
saving effects of the vehicle-to-grid strategy with the simpler installation and usage of a charging
terminal would be the best solution to pursue.

The first step to the implementation of such charging infrastructure deals with an analysis
of the major socio demographics of the area in which it is desired to install the charging
terminals. For example, in one study it was found that those who live or rent houses or
condominiums are statistically more likely to charge at home as opposed to a public charging
station than those who live in apartments. Furthermore, women overall are more likely to charge
at home then are men (Chakraborty, Bunch, Lee, & Tal, 2019, pg. 255-272). It would be
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preferable to center the majority of charging stations to be installed in areas with high apartment
dweller populations.

Additionally, a vast variety of research has been conducted into the best arrangement and
amount of charging stations to be implemented. The basic approach to understanding the
infrastructure needed involves identifying the gasoline consumption over a specified period of
time and converting this ratio to the EEQ (equivalent electric quantity), which is subdivided into
REEQ and FEEQ. The REEQ value is the amount of charging determined to be needed by those
who inhabit the area in question and will be distributed to parking lots of residential and office
parking lots. The FEEQ value is the energy determined to be needed by public areas, mainly for
those without access to the residential or office lots, or for those that come across emergency
energy shortage (Guo, Chunlin, Yang, Jingjing, Yang, Lin, 2018). While the stations
corresponding to the REEQ charging would be hard to take advantage of, as they would be
contracted and owned by the land owners, the FEEQ would be prime for commercial
capitalization, and could follow models of gas stations currently being used for internal
combustion engine vehicles.

Beyond answering the questions of where and how many terminals to implement, pricing
to both consumers and suppliers is the ultimate barrier for market entry. Currently, price setting
for charging terminals is done dynamically based on the analysis of current energy prices and the
producers desired profit margins (Gerzon & Walbertus, 2018). This practice increased the
potential for charging inefficiency, as it allows for charging station congestion by consumers. An
alternate approach suggested for charging pricing is to enact a time-based fee, in which
consumers pay for the energy consumed based on time spent at the station. This not only will
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incentives drivers to move their cars when fully charged, but if the price is dynamically
calculated, will help prevent peak time surges (Gerzon & Walbertus, 2018).

Peak time surges refer to the time periods in which electricity other than that used for
electric vehicles is at its highest. When combined with the increasing demand for electric vehicle
charging, which in terms of consumption per unit is nearing that of household energy
consumption, can cause power grid surges and voltage disruption (Hajizadeh & Kikhavani,
2018). If the pricing for the FEEQ stations can be calculated dynamically, this would allow for
higher prices during peak time surges and in turn can help remove some of the stress electric
vehicles cause for the electric grids. This practice of peak time energy saving is commonly
described in conjunction with the use of vehicle-2-grid charging strategies, which while not
being the focus of this primary research, allows for insights into other price and peak time
strategies. One of which is the vehicle to grid capabilities of allowing energy to transfer from
vehicles to the grid to provide ancillary power (Hajizadeh & Kikhavani, 2018). This practice
could be combined with a time based FEEQ charging station to help alleviate the stress of the
station on the grid and could be combined with a consumer credit to incentivize return to the
same station for reduced price charging.

Review of Main Findings (Morgan Mosiniak)

The findings outlined in this analysis of the exploration of the electric vehicle market
segment were carefully researched and analyzed using Goodyear’s current company position in
mind regarding the vehicle market. There is evidence to suggest that Goodyear would be a viable
candidate to take on the electric vehicle market segment and could thrive in this industry.
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Although this industry is on the rise, there are potential barriers to entrance that could arise. One
possible barrier is the fact that international markets have some key players that are already
flourishing in this segment. This could prove to be difficult for Goodyear to make a successful
entry since this is an already existing, successful market. Additionally, there are some other
factors to consider that could potentially hinder or elevate the success of entering this market
depending on which route Goodyear would decide to take. These key factors are types of
batteries being used in the vehicles as well as types of charging stations and their prevalence in
the areas of electric vehicle prominence. There are also cost implications that have been noted as
well such as the cost of the batteries, implementing the charging stations, how to charge
consumers for using the charging stations, and other costs associated with the entrance of the
electric vehicle market that have not yet been explored. Before taking the next step and deciding
whether to enter the electric vehicle market, Goodyear should consider the barriers presented in
the secondary research and responses recorded from participants in the primary research.

Introduction to Primary Research (Morgan Mosiniak)

Through these findings, further research and consideration should be made before
entering the electric vehicle market. In addition to the secondary research conducted, primary
research will be done in order to gauge consumer interest and hopefully provide greater insights
into the market. There will be two main forms of primary research carried out regarding the
electric vehicle market. Through both research designs, Goodyear will have a greater
understanding of this industry and can make a well-informed decision on whether to enter the
market.
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The first method of research conducted will be through surveys. These surveys will be
distributed to current consumers of the electric vehicle industry, and other consumers of the
overall vehicle industry, specifically targeting university students, and young professionals in the
area. These three audiences will give a wide range of opinions on the electric vehicle market and
could prove to be extremely beneficial for discovering the details behind the current consumer
market. Gaining feedback from current electric vehicle customers as well as traditional vehicle
customers will allow for the comparison to understand what their customers currently enjoy
while also gaining some perspective on what goods or services they could provide to make their
experience as customers even better in the future. University students make up another great
audience because those are people who are or will be in the market for new vehicles. Lastly,
young, local professionals make up the final target audience for this area of research considering
they are at the beginning of their new career and could be looking to purchase a new vehicle with
this new income. Overall, these audiences are going to be the main target of the survey that will
be sent out. These three groups of people will provide valuable insights for the electric vehicle
market and can ultimately help them make key business decisions.

The second method of research conducted will be the use of focus groups. These focus
groups will be comprised of the aforementioned target audiences. These groups of people are the
key to gathering valuable information on the electric vehicle market due to their age, income,
and prior knowledge and experience. These focus groups will be conducted in a controlled
environment and the participants will be informed of what the purpose of the group is. We will
be sure to ask a wide variety of questions about the electric vehicle market, focusing on the
consumer perspective of electric vehicles and the drawbacks. Some areas to be considered in the
questions are price, reliability, environmental impact, charging station prevalence, value versus
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cost. It is imperative to understand the current consumer market and gauge the interest of the
electric vehicle market and the need for more charging stations. The primary research proposes
to answer if a consumer does not drive an electric vehicle why they do not. The primary
research is also directed to answer the level of education the consumer market currently has
about the electric vehicle, along with the amount, if any, that the customer would be willing to
spend to charge their vehicle while they enjoy another activity such as eating or shopping.

Overall, the purpose of conducting the primary research is to gain first-hand knowledge
on what current and potential customers believe in terms of the electric vehicle market and how
it can be utilized in the industry. Through the findings of the secondary and primary research,
there should ideally be enough information to illustrate the advantages and disadvantages of
entering the electric vehicle market. The results of the surveys and focus groups could prove to
be beneficial for Goodyear because those responses will ideally help support the findings from
the outside sources referenced in the secondary research. It should be noted that if any additional
research opportunities arise or are deemed important to gaining more information on the electric
vehicle market, they will be taken into consideration and described in further detail at a later
point throughout this analysis.
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INTRODUCTION

With the current rise in environmental conscientiousness, there is no better time to take
advantage of the emerging market of electric vehicles and the consequential auxiliary industries.
In the correlating secondary research paper, the team discovered the upwards trends and
consumer preferences surrounding the market for electric vehicles, to which we elaborated upon
when performing the primary research. Focusing on finding an ideal opportunity surrounding
electric vehicles for Goodyear to take advantage of, we found the charging stations to be the
most opportune.

In this paper, the team sets forth to demonstrate how Goodyear can strategically move
forward in order to create an optimal position within the electric vehicle industry, and more
specifically, the market for charging stations. To begin, an analysis of the secondary research
performed, and the conclusions drawn from said research is initially summarized. The secondary
research, with an in-depth look into the past, present, and future of the electric vehicle market
was a critical element of the team’s research in order to arrive at a recommendation to Goodyear.
From the secondary research, the team then explains the primary research conducted, the
methodology and the largest data points drawn. The primary research enabled the team to
develop a closer understanding of the consumer’s mindset and thus provide avenues to proceed.
Finally, the conclusions and recommendations for Goodyear on how to proceed, the return on
investment, and the strategic business plan to enact the recommendations that are provided.

As will be discussed, one of the major hindrances to electric vehicle adoption usage is the
current limited availability of charging stations, and thus the unreliability and poorer efficiency
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electric vehicles currently experience. In order to better understand the consumer’s mindset and
provide data for the ideal market penetration for Goodyear, the team analyzed a total of 343
surveys on their current opinions of the vehicle market and driving habits. Furthermore, 15 of
those surveyed were given further in depth questionnaires to fill out regarding their current
driving habits, vehicle type, opinions on the advantage and disadvantage of electric vehicles and
more. Obtaining both qualitative and quantitative data was instrumental in the process to
obtaining a better view and understanding of the market from which the team could base further
recommendations and business models to proceed via. From the data to be further discussed, it is
recommended that Goodyear move into the electric vehicle industry by providing full service
charging stations in which vehicles can be charged using a time based cost system while
customers are provided with a plethora of amenities such as wifi and food courts to enjoy during
the charging period.

SECONDARY RESEARCH

The secondary research from which the primary research strategies, targets, and questions
were developed began with the history and overview of the electric vehicle industry. Electric
vehicles were invented in the early 1800’s, but have always taken a back seat to traditional
combustion engine vehicles since their invention and the popularity upswing of the model T. The
preference of combustion engine vehicles over electric vehicles has historically been due to their
comparative relative ease of use, efficiency, and lower costs. The first step in switching the
paradigm however, began in 1976 and echoes through to this day. As a result of the 1973 Arab
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oil embargo and the corresponding increases in oil and gas prices, Congress passed the “Electric
and Hybrid Vehicle Research, Development, and Demonstration Act of 1976”. The fear of
evergrowing gas prices and at the same time the shrinking availability of fossil fuels have been
on the forefront of the benefits of electric vehicles since the act was passed. Then again in 2006,
when Tesla Motors announced they were to release an electric vehicle capable of going over 200
miles, the United States government then began investing heavily in the infrastructure needed to
support widespread electric vehicle adoption. Nowadays, the majority of car manufacturers have
an electric vehicle option, as the prices of gas and availability of fossil fuels are combined with
the growing eco-conscious responsibility to fuel the conversion of drivers.

While one cannot argue the popularity of electric vehicles is indeed growing, there are
still major obstacles in the way to become the preferred vehicle type of drivers. The biggest
current obstacle is the low numbers of charging stations across the country. Currently, there are
18,000 charging stations across the country, with most centered in densely populated cities. This
is one area that will need drastic investment in order to make more charging stations in both
densely populated areas and areas along large traffic routes. This is why we believe the entrance
into the charging station development and capitalization would be best for Goodyear.

Looking forward, the hybrid and electric vehicle market in the United States alone is
projected to reach over 40,000 million by the year 2023, which represents an average growth of
11%. The opinion and general connotation surrounding electric vehicles is also proposed to make
a change as well. Currently, electric vehicles are deemed to be a luxury item, not a cost saving or
standardized vehicle. However, as the rise in popularity makes way for more electric vehicle
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production and better charging efficiency, it is believed the vehicles will become more
normalized, even replacing combustion engines as the prices of oil continue to soar.

Most importantly, the growing environmental, political, and economic awareness of the
average citizen will come to play quite possibly the largest role in the transition from combustion
engine to electric vehicles. As we become more aware through scientific studies of the damage
imposed on the environment by mankind through the burning of fossil fuels, governments
globally have begun to incentivize eco-friendly living. One major point to note is the way in
which the Chinese government has acted to reduce their imprint on the environment. As a result
in 2018 of the government putting policies in place to limit the amount of emissions of the
country in order to reach the goal of the Paris accords, the demand for electric vehicles
subsequently skyrocketed in the years to follow. Similar practices have been put in place in the
United States, providing tax incentives and subsidies to those who produce and use electric
vehicles.

Finally, the secondary research paper took a look at the emerging segments from which
the segment of charging stations was chosen. This point was mainly derived from looking at
studies and finding that charging stations are one of the only statistically significant variables in
explaining willingness to convert to electric vehicles (Lukuman & Haobin, 2018, pg.32). Beyond
the implementation of single charging stations, the secondary research also examined the
experimentation and studies being done in other locations, primarily California and Singapore.
The studies and experiments in these two locations dealt with the usage of vehicle-to-grid
technology which would charge the car while it drives. It is believed, however, that the vehicle-
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to-grid is not as efficient or grid friendly, as the charging station terminals, thus is not as prime
an opportunity.

PRIMARY RESEARCH METHODOLOGY

The primary research conducted consisted of recording and analyzing attitudes towards
consumers’ perceptions of electric vehicles and their current fueling behaviors. There were two
separate research methods that were used, one collected quantitative data while the other
gathered qualitative data. There is an additional research opportunity that we were unable to
complete and will be discussed in more detail later on but was left in the methodology as it
presents Goodyear with an opportunity to conduct its own research.

The first method used was a Qualtrics survey. This method was used in order to obtain
quantitative information about the current behaviors of drivers such as how often they drive per
week, how often they refuel their vehicles, and other hard metrics that can be derived from the
collection of this data. The survey consisted of ten questions that varied in format; they ranged
from multiple choice to extended response to likert scales. The participants were told that their
responses would be kept confidential and they would be entered into a contest to win a gift card
in order to incentivize them to complete the survey. The survey link was sent out via email,
social media, and by personally messaging it to friends, family, and peers. 343 responses were
obtained and about 300 of them were usable. Some responses had to be deleted due to
incompletion and the results would not accurately portray the entire sample if some responses for
an individual were left in while others from them were taken out. Additionally, for the sake of
complete transparency, the sample obtained was a convenience sample due to the nature of the
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survey distribution so the results were a bit skewed in terms of age, gender, and income.
However, the data recorded is still extremely valuable and gives great insight into the world of
electric vehicles and the opportunities that Goodyear could take advantage of by exploring this
industry.

The second method used was an extended survey. The original method of research was
supposed to be a focus group but due to the COVID-19 restrictions that were put into place, the
focus group was no longer possible. As a way to improvise, an extended survey was created
using the focus group questions and it was sent out to a random sample of participants. The
Qualtrics survey respondents were given the option to include their name and email at the end of
the survey if they were interested in completing the extended survey. There were an
overwhelming amount of responses but the survey was ultimately only sent out to 15 individuals.
From there, 11 responses were obtained and the information received provided great qualitative
data that could better explain and expand upon the answers previously received in the survey.
The extended survey responses were able to provide further insights into the thoughts and
opinions on electric vehicles and how Goodyear could insert themselves into this market
strategically and successfully.

The final research method that was unable to be performed but is something that should
still be considered is the observation of charging stations, more specifically, supercharging
stations. Due to the recent pandemic, our team was unable to conduct the originally planned
observation tactic as part of our research methodology but we are recommending that Goodyear
take a look at one of these supercharging stations up close and personal. We had hoped to gain
information on what is currently working at these stations and how they could be improved. We
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wanted to see how long people typically spent time there and what they did during that time. We
also wanted to interview people while they were waiting for their electric vehicle to charge to see
if they could provide any insights as to what they would like to see in future charging stations.
The direct observation of charging and supercharging stations should not be ignored and
Goodyear should take the first opportunity they can to go visit one and take notes on the areas
previously mentioned.

QUALTRICS SURVEY FINDINGS

The results of the Qualtrics survey were expected quite honestly but it was useful to have
data backing up the assumptions that were made prior to sending it out. The vast majority of
respondents were 18-25 years of age with the next largest amount of respondents falling into the
46-55 age category. Additionally, 288 respondents identified as female while only 55 identified
as male. This large difference between male and female respondents can be attributed to the
convenience sampling technique that was used. In terms of income, the largest number of
respondents reported their annual income (actual or expected) to be from $40,000-$70,000 with
respondents answering greater than $70,000 close behind. The third highest responses were
annual earnings of $20,000-$40,000. The difference between these numbers is rather large so the
recommendations made later in the report are justified using what is known and what can be
concluded based on the survey results. Although these irregularities somewhat skew the results
seen in this report, conducting another survey in the future could resolve these minor issues if
Goodyear were to conduct its own primary research by sending out a survey to a random sample
of their customers.
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When taking a look at the actual information provided by the conduction of the Qualtrics
survey, the majority of respondents reported driving an SUV or a Sedan as their primary mode of
transportation. The average amount of time spent driving was essentially tied between 2-4 hours
per week and 4-6 hours per week. The next highest response was 8+ hours per week which was
surprising. The majority of respondents indicated that they typically drive in the suburbs or
cities. Highway driving was also popular with respondents while rural locations were in the
minority. The next response was fill-in-the-blank as it was a question that could vary drastically
from person to person. When asked how often they refuel their vehicle, the majority of
respondents answered with once per week, twice per week, and once every other week.

Looking into the electric vehicle information from the survey, most respondents did not
drive an electric vehicle or know anyone who did. 77% of question respondents indicated that
they did not drive an electric vehicle nor did they know anyone who has/had. When asked how
likely they would be to purchase an electric vehicle in the future, the most popular response was
neither likely nor unlikely sitting at 22.96% of question respondents. The next highest response
was “slightly likely” at 20.24% and the two answers that tied were “moderately likely” and
“extremely unlikely” both sitting at 15.41% of question respondents. Lastly, when asked about
the biggest downsides to owning an electric vehicle, the number one answer was “lack of
charging station availability” with cost and limited range on a full charge being close behind.

The results of the Qualtrics survey gave valuable insights into consumers’ perceptions of
the electric vehicle market while also revealing their current refueling patterns when it comes to
their current vehicles. From there, the extended survey provides more in-depth details which will
expand upon the results found in the Qualtrics survey while diving a bit deeper into the decision-
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making process of purchasing an electric vehicle and how charging stations could be improved
aside from simply just building more of them.

EXTENDED SURVEY FINDINGS

The feedback received from the extended survey seemed to range drastically which
allowed for the opportunity to showcase diverse opinions and beliefs. There were a few
questions towards the end, however, that had recurring themes and striking similarities between
the various responses. The first question asked what type of car they drove and how often they
drive it per week on average. The responses vary from Fords to Lincolns to Hondas and they
drive times range from 6 to 25 times per week with some respondents indicating the time in
hours which was estimated around 10-12 hours per week. The next question asked respondents if
they had ever considered purchasing an electric vehicle. Many respondents have considered it,
some will not consider it, one actually owned a hybrid vehicle, while others would like to know
more about electric vehicles before deciding to make a purchase. Respondents were also asked if
they believe that most vehicles on the road will be electric in the next ten years. Some people
were firm believers that this would be true, others did not believe that the majority will be
electric but there will be an increase, and one respondent was not confident that there would be
much change from what is seen on the roads today.

Now going into the questions about charging stations and service centers, many of the
respondents said that they would most likely spend the wait time at either of these locations on
their phone or reading a book/magazine. Almost all respondents indicated that they would enjoy
spending their time in a coffee shop or small cafe while waiting for their car to charge or be
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serviced. Additionally, they reported that vending machines, a convenience store, and various
charging ports for electronics would also be useful and make their time spent at the charging
station more enjoyable. One respondent even had the suggestion of making the experience of
visiting a charging station similar to that of an airport terminal. There could be multiple
restaurants, convenience stores, coffee shops, bathrooms, seating areas, and charging hubs all
combined into one central area.

PRIMARY RESEARCH INTERPRETATIONS

When reviewing the results of the Qualtrics survey, it can be concluded that about 46% of
the respondents fall along the “likely” spectrum of purchasing an electric vehicle in the future
with about 23% indicating that they were unsure. That leaves roughly 30% of people falling
somewhere along the “unlikely” spectrum. The assumption is that people are curious about
electric vehicles but might not necessarily know enough about them or feel as though all of the
kinks are worked out just yet. Additionally, survey participants felt the lack of charging station
ability was the number one downfall of electric vehicles with roughly 33% of respondents
indicating this as the reason. There were also key areas of improvement when discussing electric
vehicles. The cost of the electric vehicle itself as well as the limited amount of miles able to be
driven on a single charge were nearly tied at 24.57% and 24%, respectively. The aspect that
didn’t seem to be a popular downside to electric vehicles was the amount of time they take to
charge. Only 10% of respondents indicated that this was a major downfall of electric vehicles.
This is huge because this provides Goodyear with an opportunity to look into the creation and
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operation of a supercharging station. If such a small amount of people were concerned with the
amount of time they take to charge, that means that the other 90% would not have a problem
waiting for their car to charge. Combining the feedback of there being a lack of available
charging stations with very few people being concerned with the time it takes to charge an
electric vehicle, this could be the perfect formula for the implementation of a Goodyear charging
station.

Based on the results of the extended survey, this can provide Goodyear with an estimate
of how frequently people would be visiting the location as well as what exactly they would like
to see at the station when spending their time there. Looking at the majority of the responses,
people indicated they were out driving about 6 to 25 times per week which is a huge range. But
doesn’t that make sense? Not every driver is the same so it is understandable that they do not all
have the same driving habits. This may make implementing a strategic plan to roll out Goodyear
charging stations appear to be more difficult, but it is actually making it quite easier. If no two
drivers are the same and they tend to drive anywhere between 6 times per week and 25 times per
week, they are bound to visit a refueling station at least once or twice per week or maybe every
other week (according to the Qualtrics survey). And that’s just with a gasoline powered car. All
extended survey respondents currently drive a car that runs on gas, so while taking a look at their
driving and refueling habits as they stand currently is valuable information, the amount of times
they refuel is guaranteed to increase if they make the switch to an electric vehicle.

So where does that leave Goodyear? Goodyear would be in an excellent position to offer
consumers not only a place to charge their vehicle, but also provide value in a way they already
know how: through their service. The unique approach Goodyear could bring to charging
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stations is to offer minor maintenance services while consumers are waiting for their cars to
charge. Additionally, if someone does not need their car looked at, Goodyear can go another
route by providing service and value through a unique approach: turning the traditional charging
station into a place where consumers are not only encouraged to hang out, but they genuinely
want to be there and stay awhile. They could create a sort of “terminal” like the airport example
that was mentioned previously that would serve more than just one purpose to consumers. Based
on the various wants and needs of different individuals, this location could be the place where
electric vehicle owners could not only charge their car, but they could also read a book, enjoy a
meal, use the restroom, catch up on work, study for an exam, have a coffee date, essentially
anything that could be done at an airport, they could do at this charging station.

Now, this would be a tall order for any company to take it on, so Goodyear would likely
have to dream big but start small. Goodyear could begin this process by adding on charging ports
to their existing service locations. This can provide them with an opportunity to figure out what’s
working well for them and any improvements they may need to make further down the road.
From there, Goodyear can begin to open up smaller charging stations of their own or add onto
various places like rest stops on the turnpike to get their name out there as a brand that is
expanding their service line into the electric vehicle market. One trust and credibility for
Goodyear has been established in the eyes of electric vehicle consumers, they can then begin to
put a plan into place to create a large airport-like supercharging station.
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RECOMMENDATIONS

The purpose of all of this research was to make a recommendation to Goodyear about
how they can create a new service line in an emerging market in the overall automobile industry.
We first identified the electric vehicle market as having many possible opportunities for
Goodyear to take advantage of. After conducting secondary research, performing primary
research, and gathering some additional secondary information we believe that Goodyear has an
excellent opportunity to expand its business into the electric vehicle market through charging
stations for electric vehicles. We believe that the best opportunity for Goodyear is for them to
establish their own network of charging stations, and they have some different options of how
they can go about this. In this section we will examine the five forces that determine a markets
attractiveness, options available to Goodyear in this new service line, the business model for the
service Goodyear would offer, and the next steps that Goodyear should take in order to get a firm
foothold in the emerging electric vehicle market.

Firstly, we need to examine some of the factors that will have direct impacts on
Goodyear’s strategy to expand into the electric vehicle market. Porter’s five force analysis
provides us a tool to measure the competitive environment of an industry. Understanding these
forces can give Goodyear valuable insight into a new industry for them, since they have
previously not been directly involved in the electric vehicle market. The first force to be
examined is competitor rivalry, which looks at the number of firms operating in the market and
their aggressiveness in terms of competition with one another. In the electric vehicle market,
there are not a large number of charging station providers, the main two being EVgo and Tesla,
which have not yet established themselves as the superpower in the electric vehicle charging
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service. Competitors also don’t have much flexibility to outprice the competition due to
relatively low margins for charging. This results in a relatively low factor for competitor rivalry.
The next force to look at is the threat of new entrants into the market, which is basically how
easy it is for another firm to begin operating in the market. Given the relatively low fixed costs
associated with installing ports it would be easy for existing businesses to adopt charging
stations. However, there is not a strong motivation for these firms to look into spending the
capital required for this investment which ultimately makes the threat of new entrants a moderate
force in the electric vehicle market. Goodyear, an established large company, has the tools and
resources to be able to put in the investments required to be a force in the charging market. The
third force is supplier power in the market, basically how much control the suppliers have to
dictate price to the businesses operating in the industry. There are multiple options that firms can
go to for their electricity needs and government regulations help keep the costs of electricity
fairly stable. This equates to electricity suppliers not having much power over the firms
operating in the market. In contrast to supplier power, the buyer power is a measure of how
much influence the consumer has on a firm. Drivers tend to prefer to refuel their vehicle in a
convenient location as a large portion of drivers are refueling their vehicles at least once a week.
In addition, consumers are very price sensitive when it comes to fuel, and may choose another
location for a lower rate. Both of these factors make the buyer have a high degree of power. One
thing Goodyear can do to help mitigate this strong force is to install some kind of loyalty
program for drivers that refuel with Goodyear, such as discount rates for loyalty members or
money spent at Goodyear on tires or service can give you discounts on charging your electric
vehicle. Creating a program like this raises the switching cost for the customer which will help
lower the impact that this force has. The final force is the threat of substitutes which looks at
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how easily a different kind of product/service can be used in place of what you are offering.
Consumers have many different substitutes for electric vehicles such as combustion vehicles,
bicycles, ride sharing, public transport, etc. All of these make the threat of substitutes another
strong force in the analysis. Commitments from car manufacturers and government bodies could
result in the increase of the production of electric vehicles relative to combustion vehicles which
could cause this force to lessen in strength over time. In addition, as electric vehicles become less
expensive and more efficient more drivers are going to be more likely to purchase electric
vehicles, further potentially reducing the impact of this force. The next thing we need to evaluate
is the options that Goodyear has for emerging into the electric vehicle market.

There are a variety of factors that Goodyear must look into before for establishing their
own electric vehicle charging network. The first and most important decision is to decide where
these charging stations will go. We have identified three major ways Goodyear can go about
establishing and adding to their network with various positives and negatives. The first option
would be to install charging ports at existing Goodyear service centers. This option has lower
initial costs since Goodyear already has the location under them and operating and would not
have to make a large capital investment into new facilities at first. Another advantage for this
option is that customers who have ever used Goodyear services before know where these service
centers are and are already somewhat familiar with the Goodyear brand. We also believe it
would be advantageous to remodel the inside of these retail locations to be more consumer
friendly by adding things like WiFi or a coffee shop to provide more value to customers. This
could lead to potential partnerships with coffee shops or dining chains to help attract more
consumers. Another option would be for Goodyear to partner with an existing business, like
Starbucks for example, and install Goodyear charging stations at their location. This option is
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good because again there are relatively low initial costs for it and you place these charging
stations at a hotspot for consumer traffic, yielding much more customer awareness for the
service. This could also attract any consumers who may not be really aware of who Goodyear is
and help begin to build that valuable relationship with the consumer. However, this option would
require that Goodyear have to work with an existing company and may result in lower margins
on charging as well as a loss on potential revenue from maintenance at a service center.
Partnering with another company at their location overall has the least amount of flexibility out
of any of the three options. The last option for Goodyear would be to establish completely new
charging stations, which could be paired with a service center. This option gives you the most
flexibility as you can design the facility to be more charging station focused or service center
focused depending on where the location is being established, for example a location off of the
turnpike versus a location in a city would satisfy different consumer needs. The large drawback
to this option is the high costs that would be incurred in obtaining the land and constructing the
building. That is why we view this a good long-term plan whereas the first two options are much
more favorable for the short term when first branching out in the industry as they are less risky.
Another decision that needs to be made is what kind of charging should Goodyear use at their
stations. The two types of charging stations we see as the best choice are DC Fast Charging ports
and AC Level 2 ports. According to a report by the Department of Energy Level 2 ports are the
cheaper option costing from $1,000 to $19,200 per port with a charge rate of 10-60 miles per
hour. DC Fast chargers are more expensive costing $14,000 to $91,000 per port but can charge
24-90 miles per 20 minutes (Smith, Castellano, 2015) Both of these options are viable and both
can be incorporated to Goodyear’s charging stations. Now we need to look at the business model
for the electric vehicle charging station service.
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For any branch of a business to be successful it needs to generate profits or substantial
value in excess of costs incurred by the business, and it has to be true for this new service for
Goodyear. The main audience to target for this business should be younger drivers from ages 1835 as we see these individuals as the most likely to transition to electric vehicles in the near
future as they get into their careers, electric vehicles become cheaper, and charging stations to be
more available. Goodyear can take advantage that they are a well known brand and most likely
have some level of trust installed with many consumers which other charging stations companies
don’t necessarily have. Now we need to have an idea for the expenses and revenues the charging
stations will be potentially generating. The first thing to be noted is that Goodyear should use a
time-based system for charging their consumers to be more convenient for the consumer as well
as not overstressing the power grid, a major concern for electric vehicles as the market continues
to grow in size.. According to the U.S. Energy Information Administration the commercial cost
for electricity in February, 2020 was about $0.09 per kilowatt-hour. Taking this cost for energy
into account, Level 2 Charging would incur variable costs of $0.59 per hour of charging while
DC Fast Charging would have variable costs of $0.22 per minute of charging. The optimal price
point for Goodyear to charge to be competitive with companies like EVgo would be $1.40 per
hour of Level 2 charging and $0.27 per minute of DC Fast Charging. This results in margins of
$0.81 an hour for Level 2 and $0.27 for DC Fast Chargers. As you can see the DC Fast Chargers
have a lower margin than Level 2 chargers but they also charge much faster which is an
important factor for many electric vehicle drivers. Goodyear can also generate additional
revenues from service work performed at a service center location than they would have if the
location did not have charging stations available. In addition to the monetary impacts, the
charging stations can provide immense value by building customer relationships. Normally
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people only go to these service centers every couple of years for new tires or randomly when
their car needs to be serviced. With a charging station in place, you gain the opportunity to have
more time with the customer building that brand relationship and this can be even greater
customer friendly accommodations being made to the service centers. Goodyear now needs a
plan on how to gain a foothold into the emerging electric vehicle market.

Lastly, there has to be a plan for initial branching out for this service in a market that
Goodyear has previously not operated it so that they will be able to rapidly expand and gain
ground in this market. The first step in this process would be to identify the ideal starting
location to implement these charging stations. This step is crucial as this first location could
really make or break this new service line for Goodyear. As stated above we recommend that
Goodyear either partner with an existing business to install these charging stations or implement
them at one of their existing service centers. In terms of the location ideally the first location
would be put in a city located in Northeast Ohio with relative proximity to either Cleveland or
Akron where there is steady traffic throughout the week so that it’s convenient for drivers to stop
there on the everyday drives they are already going on. The next decision to be made is the type
of chargers to be installed and the quantity. Given the upsides for both the Level 2 and DC Fast
Chargers Goodyear would ideally install both at the first location with at least four ports
available for drivers. This would allow Goodyear to be able to take advantage of the margins that
Level 2 charging has and provide value to the customer by offering premium DC Fast Chargers.
Goodyear can also give training to employees at service centers with charging stations that gives
them more knowledge of electric vehicle maintenance so they are better equipped to meet any
potential customer need. Then Goodyear can open their test charging stations. A key thing to do
here is monitor the success and or shortcomings that the charging station will inevitably have so
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Goodyear can keep the things that make this service work and tweak some of the factors that
could be causing it to not work as well. One way Goodyear can collect data on this is to survey
customers at this location to gain first hand insight into what the consumer is thinking about the
charging stations being offered. Some incentives may also be offered for participation in a
survey such as a chance to a percentage or dollar discount on a future tire purchase or vehicle
maintenance. Once Goodyear evaluates the performance of the initial set of charging stations
they can begin to expand. Ideally it would start with another few locations in Ohio in the early
stages to keep refining the service and eventually expand into other states at point of interest,
either in cities where driving traffic is high or off of highways where commuters will be able to
take advantage of charging. It is at this point where Goodyear starts to have the service offering
refined where they can start building new facilities for charging station capabilities whether
they’re just a set of charging stations with a coffee shop attached in proximity to a highway or a
full on service center/charging station/customer relaxation point in a city.

Goodyear is constantly looking for new ways to expand their business, especially into
markets where they haven’t necessarily had a presence before. The electric vehicle market as a
whole has many exciting opportunities for firms to expand into the market including Goodyear.
The secondary research of the electric vehicle market led to the realization that charging stations
are going to be a major key factor in the industry moving forward and there is still plenty of time
and room to gain a foothold in this specific service. Primary research on consumer driving habits
and opinions helped solidify this fact that charging stations are a key factor for the growth of the
electric vehicle market as a whole. This led to the recommendation of how Goodyear can
establish their brand and their presence into one of the most exciting and promising automobile
markets of the future by establishing their network of charging stations. Electric vehicles may
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become the future of the main source of transportation in the world and Goodyear has an
amazing opportunity to cement themselves as an industry leader in the field if they start testing
and building their infrastructure.
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